Overproduction of collagen and diminished SOCS1 expression are causally linked in fibroblasts from idiopathic pulmonary fibrosis.
Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive, and often fatal pulmonary disorder, and its pathology is characterized by parenchymal fibrosis. To investigate the characteristics of fibroblasts in IPF, we obtained eight fibroblast cell lines from lungs with IPF and eight lines from normal lungs. We found that the fibroblasts from IPF spontaneously produced higher amounts of type I collagen and had lower expression levels of SOCS1 than fibroblasts from normal lung. By using mouse fibroblasts, we demonstrated the causal relationship between them: the deficiency of SOCS1 in fibroblasts resulted in increased collagen production, whereas overexpression of SOCS1 suppressed collagen production. IFN-gamma suppressed spontaneous collagen production even in SOCS1-deficient fibroblasts, indicating that IFN-gamma inhibition is SOCS1-independent. In contrast, IFN-gamma suppressed the increase of collagen production induced by IL-4 in wild type fibroblasts but not SOCS1-deficient fibroblasts, suggesting IFN-gamma acted exclusively via SOCS1 in this case. Following IFN-gamma stimulation, the amount of SOCS1 mRNA expressed by IPF fibroblasts was comparable to that of normal fibroblasts. Thus, the extent of SOCS1 increase after stimulation by IFN-gamma was significantly higher in IPF fibroblasts. The extent to which IFN-gamma inhibited collagen production was also larger in IPF fibroblasts than in normal fibroblasts. These results suggest that the exaggerated production of collagen observed in fibroblasts from IPF is causally related to the diminished expression of SOCS1, and IPF fibroblasts are more susceptible to IFN-gamma because of decreased expression of SOCS1.